Postprandial response and tissue distribution of the bile acid synthesis-related genes, cyp7a1, cyp8b1 and shp, in rainbow trout Oncorhynchus mykiss.
In mammals, cholesterol 7α-hydroxylase (CYP7A1) and sterol 12α-hydroxylase (CYP8B1) are rate-limiting enzymes in bile acid synthesis. In addition, a small heterodimer partner (SHP) is also known to inhibit bile acid synthesis via the suppression of CYP7A1 and CYP8B1 expression. However, little information is currently available regarding primary structure of the genes involved in bile acid synthesis in fish. We therefore cloned cyp7a1, cyp8b1 and shp genes from rainbow trout and obtained cDNAs encoding two isoforms each of Cyp7a1 (-1 and -2), Cyp8b1 (-1 and -2) and Shp (-1 and -2). Both cyp7a1-1 and -2 encoded proteins of 512 amino acids. Trout cyp7a1-1 was expressed not only primarily in the kidney, pyloric caecum and mid-gut, but also weakly in the liver, eye, gill and ovary. cyp7a1-2 was highly expressed in the liver, pyloric caecum and mid-gut. cyp8b1-1 and -2, which encoded proteins of 512 and 509 amino acids, respectively, were principally expressed in the liver. Both shp-1 and -2, which encoded proteins of 288 and 290 amino acids, respectively, were strongly expressed in the liver, but shp-2 was also highly expressed in the gallbladder and digestive tract. The temporal changes in the expression of cyp7a1-1/-2, cyp8b1-1/-2 and shp-1/-2 in the liver were assessed after consumption of a single meal. Expression of cyp7a1-1/-2 and cyp8b1-1/-2 increased within 3h post feeding (hpf) when the stomach was still approximately 84% full and the gallbladder was almost completely empty. Although the expression of shp-1 did not change after feeding, the expression pattern of shp-2 was inversely related to the expression patterns of cyp7a1-1/-2 and cyp8b1-1/-2. Specifically, shp-2 expression decreased until 3 hpf before returning to initial levels at 24 hpf. These findings suggest that Cyp7a1s/8b1s and Shp-2 function antagonistically in bile acid synthesis in rainbow trout.